Mechanism of lipolytic action of a new alpha-2 adrenergic antagonist of the piperazinopyrimidine family: RP 55462.
The in vivo lipid mobilizing effect of alpha-2 adrenergic antagonist has been demonstrated previously. This has attracted attention to the putative interest of such compounds in a lipid-mobilizing strategy. RP 55462 [6-chloro-4-(isopropylamino)-5-(methyl)-2 piperazinopyrimidine], a piperazinopyrimidine derivative, has already been shown to exert alpha-2 adrenergic antagonist actions on fat cell function in vitro. Moreover, RP 55462 exhibits a direct in vitro lipolytic action which is independent of its alpha-2-blocking potency. When administered i.v. RP 55462 is also able to induce an increment in plasma nonesterified levels in dogs. The mechanism of action of RP 55462 was studied and the nature of its lipomobilizing effect was explored. RP 55642-dependent lipolysis was not affected by beta adrenergic blockers on rat fat cells and RP 55462 had no direct effect on adenylylcyclase activity on fat cell membranes. Moreover, RP 55462 did not compete with [3H]phenyl isopropyl adenosine binding (A1-adenosine receptor agonist) on fat cell membranes. In fact, RP 55462 inhibited, in a dose-dependent manner, the cyclic AMP (cAMP)-dependent phosphodiesterase (PDE) activity in rat adipose tissue. Several derivatives with the piperazinopyrimidine structure also inhibited cAMP-dependent PDE activity and exerted lipolytic effects. A short structure-activity study was performed with various derivatives. In dogs, by contrast with yohimbine, the in vivo lipid mobilizing effect of RP 55462 was not abolished by pretreatment with propranolol, and lasted longer. It is concluded that the in vivo lipolytic activity of RP 55462 is connected with its ability to inhibit cAMP-dependent PDE activity; a property of several piperazinopyrimidine derivatives. The lipid mobilizing effect induced in vivo by RP 55462 results from a combination of its alpha-2 adrenergic antagonist properties and its direct lipolytic action mediated by cAMP-dependent PDE inhibiting effects.